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p, and by the law of self-attraction. Poisson's contention that the surface-tension cannot be found upon the supposition of an abrupt transition from the liquid to its vapour is evidently justified; and since the thickness of the layer of transition is necessarily of the order of the range of the attraction, it follows that the correction for gradual transition is not likely to be small. A complete calculation of a particular case would be of interest, even on rather forced suppositions ; but the mathematical difficulties are considerable. An approximate investigation might be conducted as follows : —
From (1) and (3),
.(14)
If we neglect the terms in d^pjdz4, &c.} this becomes
*£** =
dp
where f(p) — fdp/p   is a  function  of p  given by the constitution of  the medium.
Equation (14) may now be integrated by quadratures.
L(&}*=!f(p)dp-KP;
and
= L*j!jf(p)dp-Kp'Y*dp...................(15)
It is possible that a graphical process would be found suitable. Equation (14) determines the curvature at any point of the curve, representing the relation between p and z, in terms of the coordinates and the slope.
When the relation between p and z is known, the calculation of the surface-tension is a matter of quadratures. Probably the simplest way of considering the question is to regard the free surface as spherical (liquid within and vapour without), and to calculate the difference of pressures.
We have from (1),
(i)
z being measured outwards along the radius. The question is thus reduced to the determination of V at the various points of the layer of transition, for all of Which z - R approximately. Let P (Fig. 3) be a point at which V is to be estimated, so that OP = z, and let AQB be a spherical shell of radius z — £, of thickness d£, and of density p'. We have first to estimate the potential dV of this shell at P.
(i)
*,   ......(16)
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*fl in the neighbourhood.
